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7KH VSDWLDO DQG WHPSRUDO YDULDWLRQ RI OHDFKDWH GLIILFXOW WKH WUHDWPHQW SURFHVV 2OG ODQGILOO
OHDFKDWH KDYH D KLJK FRQWHQW RI UHFDOFLWUDQW RUJDQLF PDWWHU UHVXOWLQJ LQ D ORZ UDWLR %2
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PHPEUDQHELRUHDFWRU0%5DUHSDUWLFXODUO\
DGYDQWDJHRXVLQWKHWUHDWPHQWRIODQGILOOVOHDFKDWHRQFHWKH\FDQLQFUHDVHWKHELRGHJUDGDELOLW\
RI UHIUDFWRU\ FRPSRXQGV DQG PLFURSROOXWDQWV DOORZLQJ KLJK VROLGV UHWHQWLRQ WLPHV +RZHYHU
DFFRUGLQJWRDOLWHUDWXUHUHYLHZVHYHUDODXWKRUVVKRZHGWKDWD&2'UHPRYDOUDQJHGIURPWR
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KDYH OLPLWDWLRQV IRU WKH GHJUDGDWLRQ RI UHIUDFWRU\ RUJDQLF FRPSRXQGV RI WKH OHDFKDWH ,Q
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7KH0%5XVHGKDYHDVXEPHUJHGPLFURILOWUDWLRQPRGXOHFRQVLVWLQJRIKROORZILEHUPHPEUDQHV
RISRO\HWKHULPLGH7KHPRGXOHKDVDPDUHDDQGDȝPPD[LPXPSRUHVL]H7KH
K\GUDXOLFSHUPHDELOLW\RIWKHPHPEUDQHPHDVXUHGZLWKPLFURILOWHUHGZDWHUZDV/KPEDU
,QWKHRSHUDWLRQRIWKH0%5ILUVW6FHUHYLVLDHKDVXQGHUJRQHDVWHSRIDFFOLPDWLRQZKLFKZDV
DJUDGXDOLQFUHDVHLQWKHFRQFHQWUDWLRQRIOHDFKDWHDQGDQGUHGXFWLRQLQ
WKH FRQFHQWUDWLRQ RI 6DERXUDXG EURWK    DQG  J/ LQ WKH IHHG 7KLV VWHS LV
WHUPLQDWHGZKHQWKHELRPDVVUHDFKLQJUHPRYDORI&2'JUHDWHU WKDQZLWK WKHIHHGEHLQJ
OHDFKDWH LQ WKH FRQFHQWUDWLRQ  ZLWKRXW WKH DGGLWLRQ RI 6DERXUDXG EURWK 7KH LQLWLDO
FRQFHQWUDWLRQRI6FHUHYLVLDHEDNHU
V\HDVWO\RSKLOL]HGZDVPJ/
7KHV\VWHPZDVNHSWXQGHUDHUDWLRQ1PKDWS+DQGWHPSHUDWXUHVEHWZHHQDQG
&7KHIORZDQGSHUPHDWHIORZZDV/KDQG/KPUHVSHFWLYHO\VXIILFLHQWWRPDLQWDLQ
DQ+57RIKZKHUHDVDXVHIXO YROXPHRI WKH WDQNELRORJLFDO/%DFNZDVKZDVXVHG
ZLWKDIORZRI/KHYHU\PLQZLWKGXUDWLRQRIV$HUDWLRQRIWKHPRGXOHZDVNHSWDWD
IORZ RI  1PK FRUUHVSRQGLQJ WR DQ DHUDWLRQ UDWH RI  1PñKPð
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7R GDWH WKH UHVHDUFK LV LQ WKH ODVW SKDVH RI DFFOLPDWL]DWLRQ  OHDFKDWH ZLWK  J/ RI
6DERXUDXGEURWK7KXVWKHUHVXOWVDUHUHODWHGXQWLO WKLVVWHS7KHH[SHFWHGFRPSOHWLRQRIWKH
RSHUDWLRQ RI WKH0%5 LV GD\V'XULQJ WKH DFFOLPDWLRQ&2' IHHG YDULHG RI  WR 
PJ/FRQVLGHULQJWKH&2'RI6DERXUDXGEURWKWKHFRORUUDQJHGIURPWRPJ/7KH
HIILFLHQF\RIUHPRYDORIFRORU&2'DQGKXPLFVXEVWDQFHVGXULQJWKHDFFOLPDWLRQSHULRGFDQEH
REVHUYHGLQ)LJXUHVDQGUHVSHFWLYHO\

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7KH DYHUDJH HIILFLHQF\ RI &2' UHPRYDO ZDV  FRORU  DQG KXPLF VXEVWDQFHV
7KHSHUPHDWHKDGD&2'FRQFHQWUDWLRQUDQJHRI±PJ/WKHFRORUUDQJHGRI
WRPJ/DQGKXPLFVXEVWDQFHVRIDPJ/$WWKHEHJLQQLQJWKHFKDQJHLQS+ZDV
KLJK  WR VXEVHTXHQWO\ UHGXFHG  WRZKHUH WKHDGMXVWPHQWEHLQJGRQH WR
7KHRFFXUUHQFHVRI ORZHIILFLHQF\ZDVDWWULEXWHGDW WKHEHJLQQLQJ WKHKLJKYDULDWLRQRI WKHS+
DQG DIWHU WR RSHUDWLRQDO SUREOHPV PDLQO\ UHODWHG WR GHUHJXODWLRQ RI WKH SHUPHDWH IORZ DQG
DHUDWLRQV\VWHP
0/66FRQFHQWUDWLRQYDULHGJUHDWO\DORQJ WKHDFFOLPDWL]DWLRQSHULRG WKHUHIRUHGHFLGHG WRXVH
WKHWHFKQLTXHRISODWLQJDQGWKHFRXQWRIFRORQ\IRUPLQJXQLWV&)8PO725725$HWDO
IRU ELRPDVV SURGXFWLRQ 7KHUH ZDV LQWHQVH FRQWDPLQDWLRQ E\ ZLOG ILODPHQWRXV IXQJL 7KH 6
FHUHYLVLDHLQFUHDVHGIURP&)8POWRDERXW&)8POLQDERXWGD\V,QWKHWKGD\
WKHFRQFHQWUDWLRQRIIXQJLZDV&)8PODQGRQWKGD\URVHWR&)8PO,WLVEHOLHYHG
WKDWWKHIXQJLKDYHDOVRFRQWULEXWHGWRUHPRYH&2'IURPWKHOHDFKDWH
5HJDUGLQJ IRXOLQJ RI WKH PHPEUDQH WKHUH KDV EHHQ D JRRG V\VWHP SHUIRUPDQFH )LJXUH 
VKRZVWKHYDULDWLRQRIWKH703RYHUWLPH)URPWKHWKWRWKHWKGD\WKH LQFUHDVHLQ703
ZDVPRUHIUHTXHQWGXHWRSUREOHPVLQWKHDHUDWLRQPRGXOHZKLFKLQWHQVLILHGIRXOLQJ$Q\ZD\LQ
JHQHUDO WKHFKHPLFDOFOHDQLQJSHUIRUPHGZLWK1D2&ORFFXUVDSSUR[LPDWHO\HYHU\WZHQW\
GD\V
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7KHDYHUDJHSURGXFWLRQRIERXQG(36DQGVROXEOH(36LQWHUPVRIFDUERK\GUDWHVZDVDQG
PJ/ UHVSHFWLYHO\ ,Q WHUPV RI SURWHLQV WKH DYHUDJH FRQFHQWUDWLRQ RI ERXQG (36ZDV
PJ/DQGRIVROXEOH(36PJ/
7KHVH UHVXOWVDJUHHZLWK'DQHWDO DQG:LFKLWVDWKLDQHWDO ZKLFKEDFNHG WKH
XVH RI 0%5 ZLWK \HDVW ELRPDVV IRU WKH WUHDWPHQW RI HIIOXHQWV ZLWK KLJK VDOLQLW\ DQG ODQGILOO
OHDFKDWHUHVSHFWLYHO\7KHDXWKRUVFRPSDUHGD0%5ZLWK\HDVWHQULFKHGRIWKHHIIOXHQWLWVHOI
DQGDQRWKHUZLWKEDFWHULDDQGREVHUYHGWKDWWKH0%5ZLWK\HDVWZDVPRUHHIILFLHQWLQUHPRYLQJ
&2'DQGGHPRQVWUDWHGD ORZHU UDWHRI IRXOLQJZLWK ORZ LQFUHDVH LQ703DORQJ WKH WLPHDQG
UHGXFHGSURGXFWLRQRI(36

&21&/86,21
7KH UHVXOWV VXJJHVW D KLJK HIILFLHQF\ RI WKH SURSRVHG V\VWHP IRU WKH WUHDWPHQW RI ODQGILOO
OHDFKDWHZLWKDKLJKFRQWHQWRIUHFDOFLWUDQWFRPSRXQGV

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'HVDOLQDWLRQYS±
'$1 1 3 9,69$1$7+$1 & 32/35$6(57 & %(1 $,0 5 +LJK VDOLQLW\ ZDVWHZDWHU
WUHDWPHQWXVLQJ\HDVWDQGEDFWHULDOPHPEUDQHELRUHDFWRUV:DWHU6FLHQFHDQG7HFKQRORJ\Y
QS
+$506 + 6&+/266(5 ' :,&. / < 8QWDSSHG SRWHQWLDO H[SORLWLQJ IXQJL LQ
ELRUHPHGLDWLRQRIKD]DUGRXVFKHPLFDOV1DWXUH5HYLHZV±0LFURELRORJ\YS
725725$*-)81.(%5&$6(&/0LFURELRORJ\$Q,QWURGXFWLRQWK(G&DOLIRUQLD
%HQMDPLQ&XPPLQJV3XE&R
:,&+,76$7+,$1 % 6,1'+8-$ 6 9,69$1$7+$1 & $+1 . + /DQGILOO OHDFKDWH
WUHDWPHQW E\ \HDVW DQG EDFWHULD EDVHG PHPEUDQH ELRUHDFWRUV -RXUQDO RI (QYLURQPHQWDO
6FLHQFHDQG+HDOWKSDUW$7R[LF+D]DUGRXV6XEVWDQFHV	(QYLURQPHQWDO(QJLQHHULQJY
QS±
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